Characterization. The purified MAS-1 with potassium bromide(KBr) tablet was prepared to characterize its molecular structure. The infrared spectroscopy (NICOLET 6700, USA) had a wave number range between 4000 cm -1 and 400 cm -1 , and a resolution of 0.01 cm -1 . The nuclear magnetic resonance hydrogen spectrum ( 1 H NMR) of copolymers in D 2 O were measured using Bruker AVANCE III HD 400 (Bruker, Switzerland). The concentration of the polymer solution was 100 mg/L.
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X-ray Diffractometry (XRD).
The MAS-1 was measured by X-ray diffraction measurements using an X-ray diffractometer with Cu, k α radiation target at 40 mA and 40 kV and a scan rate of 1 deg/min, step size of 0.05 degree, with the scattering angle (2θ) ranging from 10 o to 90 o .
Water Solubility Test. In this experiment, the water solubility of the copolymers was obtained by conductivity method. The solution conductivity was measured by using a DDS-307 + conductivity meter (Chengdu century Ark Technology Co., Ltd.). Copolymer particle samples were dispersed Electronic Supplementary Material (ESI) for RSC Advances. This journal is © The Royal Society of Chemistry 2018 2 and dissolved in deionized water performing at 25 o C. The water solubility curves were obtained using the dissolution time, which is defined as the time from initially adding the polymer to the solution conductivity stabilizing.
Viscoelasticity. The viscoelasticity as a function of stress and frequency sweep for 0.3 wt% MAS-1 solution was measured using an Anton PPar rheometer(MR302) with CP50-1-SN30644 plate fixture (diameter=0.099 mm). To ensure the consistency of the experimental conditions, all samples were measured at 25 o C.
Microstructure Analysis. The morphology was investigated using an environmental scanning electron microscope (ESEM, Quanta 450, USA). The systems of 0.3 wt% MAS-1 solution without and with crosslinker were prepared and dropped on glass slides to obtain samples for ESEM observation, respectively. All of samples were frozen using liquid nitrogen. The frozen surfaces of the samples were observed with ESEM operating at an accelerating voltage of 20 KV.
Core Damage. The core damage was evaluated with a core-flow test. The experimental setup was shown in Figure 1 . The core was first vacuumed and saturated with standard salt water (2.0% KCl + 5.5% NaCl + 0.45% MgCl 2 + 0.55% CaCl 2 ). The experiment was performed at 25 o C, 60 o C and 90 o C. The core was established with standard salt water by injection in the forward direction. The permeability was obtained, named as K 1 . Then broken fluid was injected into the core in the reverse direction for 2 hours. The standard salt water was injected into the core in the forward direction at a steady flow rate in order to obtain the retained permeability, named as K 2 . Finally, the rate of permeability damage (η d ) was calculated by the equation (1). It should be emphasized that the standard salt water and broken fluid were injected into the core by the nitrogen. And the core was held and pressed by the confining pressure. 
